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(54) EXHAUST EMISSION CONTROL CATALYST, METAL OXIDE PARTICLE, AND 
PRODUCTION METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control catalyst having improved heat 
resistance and oxygen storing capacity, and to provide 
metal oxide particles and a production method of the 
metal oxide particles. 

SOLUTION: The present invention relates to: metal 

oxide particles having a central part (1) with the number S0* ^&h>< 

of moles of alumina and silica larger than that of ceria, £S/£^&/f)R m 

and a surface layer (2) with the number of moles of ceria \-^% V 

larger than the total number of moles of alumina and fy!&S+S2$s$' / 

silica; the exhaust emission control catalyst containing S n£-> ' ^' >/ 

the metal oxide particles and a noble metal carried 

thereon; and the production method of the metal oxide 

particles. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

a metallic oxide particle containing either [ at least ] alumina or silica and Seria - and 
The precious metals supported by said metallic oxide particle, 
An exhaust gas cleaning catalyst comprising: 

An implication and said metallic oxide particle are the central parts with more sum total of the number of mols of alumina 
and silica than the number of mols of Seria. 

A surface layer with more mols of Seria than the sum total of the number of mols of alumina and silica. 
[Claim 2] 

said metallic oxide particle - at least one sol of alumina and silica, and ceria - the exhaust gas cleaning catalyst 
according to claim 1 formed from a solution containing sol. 
[Claim 3] 

The exhaust gas cleaning catalyst according to claim 1 or 2 in which said metallic oxide particle has the particle diameter 
of 500 nm or less. 
[Claim 4] 

The exhaust gas cleaning catalyst according to any one of claims 1 to 3 in which said precious metals are platinum. 
[Claim 5] 

A metallic oxide particle comprising: 

The central part with more sum total of the number of mols of alumina and silica than the number of mols of Seria. 
A surface layer with more mols of Seria than the sum total of the number of mols of alumina and silica. 

[Claim 6] 

at least one sol of alumina and silica, and ceria - preparing a solution containing sol, 

the pH of said solution - ceria - bringing close to an isoelectric point of at least one sol of alumina and silica rather than 
an isoelectric point of sol - and 

Sol is made to condense from said solution and an aggregate is made, 

A manufacturing method of a metallic oxide particle characterized by comprising the following. 

The central part with more sum total of the number of mols of alumina and silica than ****** and the number of mols of 
Seria. 

A surface layer with more mols of Seria than the sum total of the number of mols of alumina and silica. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention) 

[0001] 

This invention relates to a metallic oxide suitable as a carrier of the exhaust gas cleaning catalyst for purifying the 
ingredient in the exhaust gas discharged from an internal-combustion engine, and an exhaust gas cleaning catalyst, and a 
manufacturing method for the same. 
[Background of the Invention] 
[0002] 

In the exhaust gas from internal-combustion engines, such as an automobile engine, nitrogen oxides (NO x ), carbon 
monoxide (CO), hydrocarbon (HC), etc. are contained. 

After these substances are purified by the exhaust gas cleaning catalyst, they are emitted into the atmosphere. 
As a typical thing of the exhaust gas cleaning catalyst used here, the three way component catalyst which supported the 
precious metals, such as platinum (Pt), rhodium (Rh), and palladium (Pd), to porous metal oxide carriers, such as gamma- 
alumina, is known. 
[0003] 

In order for oxidation of CO and HC and reduction of NO x to advance efficiently by operation of a three way component 
catalyst, it is required for the air-fuel ratio of an internal-combustion engine to be theoretical air fuel ratio (SUTOIKI). When 
an internal-combustion engine is operated on conditions (rich) with much fuel to conditions (Lean) or air with much air to 
fuel, the three way component catalyst cannot demonstrate the cleaning capacity enough. 
[0004] 

Then in order to absorb change of the oxygen density in exhaust gas and to heighten the exhaust gas cleaning capacity 
of a three way component catalyst, Using the material which has the oxygen occlusion ability (OSC ability) which carries 
out occlusion of the oxygen when the oxygen density in exhaust gas is high, and emits oxygen when the oxygen density in 
exhaust gas is low by an exhaust gas cleaning catalyst is performed. It is [ which has OSC ability ] Seria (Ce0 2 ) which is 

typical as a material. 
[0005] 

Being improved, if the OSC ability of this Seria uses Seria with zirconia and considers it as the Seria zirconia multiple 
oxide is known (refer to patent documents 1-5). Thus, although multiple-oxide-izing Seria improves the heat resistance of 
Seria, still sufficient heat resistance is not necessarily obtained. 
[0006] 

In the patent documents 6, in order to improve the heat resistance of the Seria zirconia multiple oxide, zirconium 

hydroxide is used as a source of zirconia. 

[0007] 

[Patent documents 1] JP,8-103650,A 
[Patent documents 2] JP,8-109020,A 
[Patent documents 3] JP.8-109021.A 
[Patent documents 4] JP.2000-319019.A 
[Patent documents 5] JP.2001-89143.A 
[Patent documents 6] JP, 10-1 94 742, A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
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[0008] 

In this invention, the exhaust gas cleaning catalyst and metallic oxide particle which have OSC ability and the improved 

heat resistance, and the manufacturing method of this metallic oxide particle are provided. 

[0009] 

Seria not only has OSC ability, but according to the latest research, compatibility with platinum was strong and it turned 
out that the grain growth (sintering) of the platinum supported by it on Seria and the fall of the exhaust gas cleaning 
capacity by it are controlled. Therefore, since platinum is disorderly supported on Seria on the surface of a composite 
metal oxide, and both of zirconia when Seria is used in the form of the Seria zirconia composite metal oxide like before, 
the sintering prevention capability of platinum by Seria is not fully demonstrated. 
[0010] 

Therefore, in this invention, the exhaust gas cleaning catalyst and metallic oxide particle having the sintering preventive 
effect of platinum, heat resistance, and OSC ability, and the manufacturing method of this metallic oxide particle are 
provided. 
[0011] 

These problems are an applicant's for this patent applications for patent No. (in the time of this application application, it is 
unpublished) 312744 [ 2002 to ], and are selectively solved also by providing the zirconia particle which has the Seria 
surface. 

[Means for Solving the Problem] 
[0012] 

An exhaust gas cleaning catalyst of this invention is provided with the following. 

A metallic oxide particle containing either [ at least ] alumina or silica and Seria and the precious metals supported by this 

metallic oxide particle, especially platinum are included, and this metallic oxide particle is the central part with more sum 

total of the number of mols of alumina and silica than the number of mols of Seria. 

A surface layer with more mols of Seria than the sum total of the number of mols of alumina and silica. 

a metallic oxide particle of an exhaust gas cleaning catalyst of this this invention - especially - at least one sol of alumina 

and silica, and ceria - it is formed from a solution containing sol. Especially this metallic oxide particle has the particle 

diameter of 500 nm or less. 

[0013] 

According to this, the heat resistance of an exhaust gas cleaning catalyst which has the OSC ability by Seria by the 

central part which is rich in either [ at least ] alumina or silica is improved. 

[0014] 

When the precious metals used by an exhaust gas cleaning catalyst of this invention are platinum, an exhaust gas 
cleaning catalyst of this invention, It can have a sintering preventive effect of platinum obtained by the Seria surface, heat 
resistance obtained by the central part which is rich in either [ at least ] alumina or silica, and OSC ability by Seria. 
[0015] 

A metallic oxide particle of this invention is provided with the following. 

The central part with more sum total of the number of mols of alumina and silica than the number of mols of Seria. 

A surface layer with more mols of Seria than the sum total of the number of mols of alumina and silica. 

a metallic oxide particle of this this invention - especially - at least one sol of alumina and silica, and ceria - it is formed 

from a solution containing sol. Especially this metallic oxide particle has the particle diameter of 500 nm or less. 

[0016] 

According to this, the heat resistance of a metallic oxide particle which has the OSC ability by Seria by the central part 
which is rich in either [ at least ] alumina or silica is improvable. When supporting platinum to a metallic oxide particle of 
this invention, it can have a sintering preventive effect of platinum obtained by the Seria surface, heat resistance obtained 
by the central part which is rich in either [ at least ] alumina or silica, and OSC ability by Seria. 
[0017] 

A method of this invention of manufacturing a metallic oxide particle which has a surface layer with more mols of Seria 
than the sum total of the number of mols of alumina, the central part with much sum total of the number of mols of silica 
and alumina, and silica rather than the number of mols of Seria is provided with the following, 
at least one sol of alumina and silica, and ceria - preparing a solution containing sol 

the pH of a solution - ceria - bringing close to an isoelectric point of at least one sol of alumina and silica rather than an 
isoelectric point of sol 

It adjusts to less than **0.5 more preferably less than at least **one less than **two isoelectric points of alumina and silica. 
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Sol is made to condense from this solution and an aggregate is made. 
[0018] 

According to this, a metallic oxide particle which has a surface layer with more mols of Seria than the sum total of the 
number of mols of alumina, the central part with much sum total of the number of mols of silica and alumina, and silica 
rather than the number of mols of Seria can be especially manufactured with a detailed size. 
[Effect of the Invention] 
[0019] 

According to this invention, the improved heat resistance, the exhaust gas cleaning catalyst which has OSC ability, a 
metallic oxide particle, and the manufacturing method of this metallic oxide particle are provided. 
[Best Mode of Carrying Out the Invention] 
[0020] 

The metallic oxide particle used by the exhaust gas cleaning catalyst of this invention, at least one sol of alumina and 
silica, and ceria - the solution containing sol being prepared and the pH of this solution, for example by addition of acid or 
alkali, ceria - bringing close to the isoelectric point of at least one sol of alumina and silica rather than the isoelectric point 
of so! - and - for example, it can obtain by condensing this solution by a method including making sol condense from this 
solution and making an aggregate. This aggregate can be dried and calcinated further and the metallic oxide particle of 
this invention can be obtained. 
[0021] 

Thus, as for the metallic oxide particle of this invention obtained, in order to obtain large surface area, it is preferred to 
have a small particle size, for example, it has the particle diameter of 500 nm or less, 200 nm or less, 100 nm or less, or 
50 nm or less. A metallic oxide particle is detailed in this way, and when the layer which is rich in Seria becomes thin, 
OSC ability and heat resistance are improved good. 
[0022] 

the metallic oxide particle of this invention - the particles of alumina and/or silica - ceria - it mixes with sol and/or the 
salting in liquid of Seria, and desiccation, calcination, etc. are carried out, and even if it carries out the coat of Seria to the 
surroundings of this metal oxide powder, it can obtain. However, since the metallic oxide particle which can generally be 
obtained has a size of not less than several micrometers when carrying out the coat of Seria to the circumference of 
metallic oxide particles, such as alumina and/or silica, If the coat of Seria is carried out to the circumference of this metallic 
oxide particle, also in the metallic oxide particle obtained, mean particle diameter will become a size of not less than 
several micrometers. 
[0023] 

on the other hand, at least one so! of alumina and silica and ceria - when manufacturing the metallic oxide particle of this 
invention using the solution containing sol, the particles whose mean particle diameter is very small can be made. The 
precious metals can be supported with a high dispersion state when the precious metals are supported on this metallic 
oxide particle surface. For example, when the sol actually used as a raw material has the mean particle diameter which is 
about 5 nm, Generally the metallic oxide particle which the mean particle diameter of the metallic oxide particle 
compounded by the method of this invention ground the lump of the metallic oxide to being made to 50 nm or less, and 
was manufactured has the mean particle diameter of 1 micrometers or more. 
[0024] 

the manufacturing method of the metallic oxide particle of this invention - at least one sol of alumina and silica, and ceria - 
- the pH of the solution containing sol is brought close to the isoelectric point of at least one sol of alumina and silica. 
According to this, the F-potential of the particle surface of at least one sol of alumina and silica becomes small, electric 
rebounding between particles becomes small, and it becomes easy to condense sol. this time - the pH of a solution - 
ceria - if separated with the isoelectric point of sol - ceria - sol has large F-potential and a sol particle does not condense 
it easily due to electric rebounding between particles. 
[0025] 

therefore - if it is in this state, the solution of a metallic oxide is condensed, for example and sol is made to condense - 
alumina and/or silica - sol condensing and forming alumina and/or a silica particle (1) - after that - the surface of these 
particles - Seria - (2) accumulates. Thus, if the obtained metallic oxide particle is dried and calcinated, the central part (1) 
has much alumina and/or silica, and a metallic oxide particle with much Seria can be obtained to a surface layer (2). The 
metallic oxide particle obtained from condensation of sol by the method of such this invention can have small particle 
diameter, for example, can have the particle diameter of 500 nm or less, 200 nm or less, 100 nm or less, or 50 nm or less. 
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[0026] 

The catalyst for emission gas purification of this invention can support and manufacture the precious metals to the carrier 
which is a metallic oxide particle of this invention. As the precious metals made to support here, although Pt, Rh, Pd, Ir, 
and Ru can be mentioned, since Seria has high compatibility to platinum and sintering of platinum is prevented, especially 
the thing for which platinum is supported is preferred. The holding amount of the precious metals to a metallic oxide 
particle is 0.01 to 5 mass % to a metallic oxide particle, and is generally 0.1 to 2 mass % especially. 
[0027] 

the alumina sol used for manufacture of the metallic oxide particle of this invention, and silica - sol and ceria - the term 
"sol" in sol, It is the colloid of a metallic oxide or a metal hydrate distributed by organic dispersion media, such as a fluid, 
for example, water, alcohol, or an acetylacetone, especially water, and the substance which generates the oxide of the 
metal is meant by removing and calcinating carrier fluid. As concrete sol, the substance produced by hydrolyzing and 
condensing in the solution in the alkoxide of these metal, acetyl acetonato, acetate, a nitrate, etc. can be illustrated. Such 
sol is publicly known materials and can obtain what is marketed. 
[0028] 

The isoelectric point of sol can be measured based on the stopwatch method which is one of the electrophoresis 

microscopic methods indicated to JIS R1638. 

[0029] 

Although regulation of pH of raw material sol can be performed by adding arbitrary acid or alkali, as acid, mineral acid, for 
example, nitric acid, and/or chloride are preferred. As alkali, an ammonia solution and/or sodium hydroxide are preferred. 
[0030] 

Usually, the sol of the metallic oxide marketed is adjusted by pH which a metallic oxide does not condense. That is, as for 
commercial sol, it is common to have pH which is separated from the isoelectric point of the sol, and to make it sol have 
precipitation generated by it. 
[0031] 

the case where alumina and/or silica are settled from raw material sol - pH - alumina and/or silica - actual, although it is 
preferred to make it in agreement at the isoelectric point of sol - this is very difficult operationally, therefore, pH of raw 
material sol - ceria - the isoelectric point of sol - alumina and/or silica - what is necessary is just to prepare to the value 
near the isoelectric point of sol - for example, alumina and/or silica - it can adjust to less than **0.5 more preferably less 
than *M.O less than **2.0 isoelectric points of sol. 
[0032] 

Regulation of pH of raw material sol, measuring pH of raw material sol with a pH meter. The quantity of acid required for 
pH regulation or alkali can be measured using the method of adding acid or alkali to raw material sol, and the raw material 
sol sampled beforehand, and it can carry out by the method of adding acid or alkali of quantity for which it asked by 
calculation based on it to the whole raw material sol, etc. 
[0033] 

Although the metallic oxide particle of this invention includes either [ at least ) alumina or silica and Seria, it can contain 
further 1 or two or more metallic oxides other than these, for example, the metallic oxide particle of this invention - 
alumina and/or silica - sol and ceria - metaled sol and/or salts other than these other than sol can be obtained from the 
solution contained further. As metal other than this aluminum, Si, and Ce, Can choose from the group which consists of s- 
block metal, d-block metal, p-block metal, and f-block metal arbitrarily, and specifically, Na, K, Mg, Ca, Ba, Sr, La, Y, Pr, 
Nd, Sm, Eu, Gd, Ti, Zr, Sn, Mn, Fe, Co, nickel, Cr, 1Mb, Cu, V, Mo, W, Zn, and Ta can be illustrated. 
[0034] 

the alumina used by this invention, and/or silica - sol and ceria - sol and the salt of other metal, and/or the mixture ratio 
of sol can be defined arbitrarily. Inside of the metallic oxide particle of this invention: (aluminum+Si) In order to maintain 
heat resistance, the comparable thing of the mole ratio of Ce is preferred, for example, it can be set to 1:0.5 to 0.5:1, 1:0.8 
to 0.8:1, or about 1:1. When the metallic oxide particle of this invention contains metal other than aluminum, Si, and Ce, 
the mole ratio of : (atuminum+Si+Ce) and other metal in the metallic oxide particle of this invention can be set to 5:1-20:1, 
8:1-10:1, or about 9:1. 
[0035] 

Although removal and desiccation of carrier fluid from raw material sol can be performed at arbitrary methods and arbitrary 
temperature, they can put raw material sol into 120 ** oven, for example, and can carry out removal and desiccation for 

carrier fluid. 
[0036] 
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The raw material which removed carrier fluid, and was produced from raw material sol by being dried can be calcinated, 
and a metallic oxide particle can be prepared. Calcination can be performed at the more than (for example, 500-1 100 **) 
temperature generally used in metallic-oxide composition, for example, 500 **. 
[0037] 

the time of measuring the metallic oxide particle of this invention by X linear-light electronic spectroscopic analysis (XPS) - 

- more than 55-mol% of the surface of a metallic oxide particle - especially - more than 70-moi% - more than 80-mol% 
can be covered more nearly especially in Seria. 

[0038] 

The coat of the catalyst for emission gas purification of this invention can be carried out to a monolith carrier, for example, 

the honeycomb made from ceramics, and it can also be used for it. 

[0039] 

Hereafter, based on an example, this invention is explained further. 

[Example] 

[0040] 

[Example 1] Pt(2 % of the weight)/Ce0 2 surface aluminum 2 0 3 catalyst 

the ceria which contains Ce0 2 1 5% of the weight - as the ratio of the number of mols of Ce and aluminum was set to 1 :1 , 
it mixed sol and the alumina sol which contains aluminum 2 0 3 10% of the weight, and raw material sol was obtained, here 

- the isoelectric point of alumina sol - about 4.2 ceria - the isoelectric point of sol was about 7.7. 
[0041] 

Nitric acid was dropped at this raw material sol, pH was set to four, and the output acquired by drying for 24 hours at 120 
** was calcinated at 700 ** for 5 hours. Thus, make water distribute the obtained metallic oxide, add a dinitrodiammine 
platinum solution here, agitate for 2 hours, dry at 120 ** by after that, and it calcinates at 500 ** for 2 hours, It has a 
surface layer of Ce0 2 , and the central part of aluminum 2 0 3 , and the catalyst (it is considered as a "Pt(2 % of the 
weight)/Ce0 2 surface aluminum 2 0 3 catalyst") which had 2% of the weight of Pt supported to the weight of these oxides 
was acquired. In order to use by examination, compression molding of this catalyst was carried out, and it was made the 
pellet of 1 mm square. 
[0042] 

[Example 2] Pt(2 % of the weight)/Ce0 2 surface Si0 2 catalyst 

the silica which contains Si0 2 10% of the weight instead of alumina sol - like Example 1 except having used sol, It has a 
surface layer of Ce0 2 , and the central part of Si0 2 , and the catalyst (it is considered as a "Pt(2 % of the weight)/Ce0 2 
surface Si0 2 catalyst") which had 2% of the weight of Pt supported to the weight of these oxides was acquired, silica - 
the isoelectric point of sol was about 2.9. This catalyst was made into the pellet of 1 mm square like Example 1, and was 
used by the examination. 
[0043] 

[Comparative example 1] Pt(2 % of the weight)/Ce0 2 catalyst 

the ceria used in Example 1 - the output acquired by drying sol over 24 hours at 120 ** was calcinated at 700 ** for 5 
hours, and Ce0 2 was obtained. Then, the Ce0 2 catalyst (it is considered as a "Pt(2 % of the weight)/Ce0 2 catalyst") 
which supported Pt 2% of the weight was acquired using the same method as Example 1. This catalyst was made into the 
pellet of 1 mm square like Example 1, and was used by the examination. 
[0044] 

[Comparative example 2] Pt (2 % of the weight) / a!uminum 2 0 3 catalyst 

The output acquired by drying the alumina sol used in Example 1 over 24 hours at 120 ** was calcinated at 700 ** for 5 
hours, and aluminum 2 0 3 was obtained. Then, the aluminum 2 0 3 catalyst (it is considered as a "Pt (2 % of the weight) / 
aluminum 2 0 3 catalyst") which supported Pt 2% of the weight was acquired using the same method as Example 1. This 
catalyst was made into the pellet of 1 mm square like Example 1, and was used by the examination. 
[0045] 

[Comparative example 3] Pt(2 % of the weight)/Ce0 2 +aluminum 2 0 3 catalyst 

As the ratio of the number of mols of Ce and aluminum was set to 1:1 , it mixed Ce0 2 and aluminum 2 0 3 which were 
obtained by the comparative examples 1 and 2. Then, the mixed catalyst (it is considered as a "Pt(2 % of the 
weight)/Ce0 2 +aluminum 2 0 3 catalyst") of CeQ 2 and aluminum 2 0 3 which supported Pt 2% of the weight was acquired 
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using the same method as Example 1. This catalyst was made into the pellet of 1 mm square like Example 1, and was 

used by the examination. 

[0046] 

[Comparative example 4] Pt(2 % of the weight)/Ce0 2 surface Zr0 2 catalyst 

the zirconia which contains Zr0 2 10% of the weight instead of alumina sol - like Example 1 except having used sol, It has 
a surface layer of Ce0 2 , and the central part of Zr0 2 , and the catalyst (it is considered as a n Pt(2 % of the weight)/Ce0 2 
surface Zr0 2 catalyst") which had 2% of the weight of Pt supported to the weight of these oxides was acquired. This 
catalyst was made into the pellet of 1 mm square like Example 1, and was used by the examination. 
[0047] 

[Catalyst evaluation] 

The following rich atmosphere gas and lean atmosphere gas of the presentation of Table 1 were changed for every 
minute, and durability was performed over 5 hours at 800 **. 
Table 1] 
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[0048] 

The performance was evaluated about the catalyst of Examples 1 and 2 and the comparative examples 1-4 by circulating 
the **** gas of a presentation of the following table 2 over 20 minutes at 400 *\ and reducing temperature to 150 ** after 
that. Here, in each examination, the sum total gas mass flow was a part for 6.0L/, and the catalyst amount was 1.5g. The 
specific area of catalyst (referred to as "SSA") by a BET one point method for BET method, Pt particle diameter by CO 
pulse adsorption process in -80 **, and HC purifying rate (HC concentration in the HC concentration / entering gas in 
appearance gas) asked for the performance of the catalyst about the temperature (referred to as "HC-T50") which will be 

50%. 
[Table 2] 
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[0049] 

The result of the obtained catalyst evaluation is shown in the following table 3. 
[Table 3] 



S3. BOO^ft^COlttaJSttffFfBte* 




[0050] 

The catalyst of this invention of Examples 1 and 2 has the comparatively large specific surface area equivalent to alumina 
independent after durability, and is maintaining small Pt particle diameter so that clearly from this table 3. The HC50% 
purification temperature of the catalyst of this invention of Examples 1 and 2 is also comparatively low, and its functioning 
from low temperature is clear. 
[Brief Description of the Drawings] 
[0051] 

[D rawing 1 ]lt is a sectional view of the metallic oxide particle of this invention. 

[Description of Notations] 

[0052] 

1 - The central part which is rich in alumina and/or silica 

2 - Surface layer which is rich in Seria 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
[0051] 

[Drawing 1 l it is a sectional view of the metallic oxide particle of this invention. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[BUB] St^S<utBJ»tt&^OSC|6?&*t4»^ 

xfwtuHfli&tx^aBMkflje^ . M^r^siM:^ 

B (2) fcSr^-t-i.^JSS-fl:^^. iO&aBMkSr& 
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[fS#«2] 
[M#R3] 

flffi&IOMUM&T&S 0 0 n m£(Tatt?fi&lr*-* s It^JS 1 X\i 2 GSBBtpmtf 
[S!*«4] 

£#tr. -fe y TO^A-fgc J: 9 tT/l'S^&tX^U^O^HgcO^tW^V^'Il'SSi:. TA 
[0001] 

*?t*m , rt^^* 1 $ as s ft & uttfA+muft £ #< tr & ?t tbcomjfxw nam . 

[0002] 

gt&mxy^'y^ort^lW^oSE^x^cii. SSStig-ft:^ (NO,) . — Bfltfi* 
(CO) . Jfcffc** (HC) #*%^ixT*J0. dfi^^feMJiSf^^bM^tioT 

LT(i, 6£ (Pt) . oi^A (Rh) , (Pd) ^OS&JgS: r - 

[0003] 

$ fufcfc^tt . =7cJiH*li * *>«MfctfctJ Sr^^«T§ & V \ 
[0004] 

•&fc{iiBR*»ai-t4ieif*«ifi (oscm) £*rr **m£. sw^iWkftBrcfflv^ 

£fc#fi : :biVC^&. OSCtl£^-&W^t LTttSlfiterixTXi, -tyr (Ce0 2 ) 
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[0005] 

.l<7)-fc:U7<7)OSC#g{i, -feUTSr^n— Tt fciUcffifflLT. -1:1)7-^3-7 
[0006] 

W&Jffi. 6 Ttt - b V 7 - i?JUa - rateKffcSHJ *>If3ftte f & tf> t , i^'/lo - 7 
[0007] 

[WaP^Kl ] «fBH¥8 - 1 0 3 6 5 O-^R 
[WStXHB] 1#BIPF8 - 1 0 9 0 2 0#4HR 
[«*PS3SK3] 1«H¥8 - 1 0 9 0 2 1 ^ffl 
[1ttfc*3K4] #^2000-31 901 9-f-^fg 
[WlF^dR5] #^2 0 0 1-89 14 3#&« 
[ttfttdft] WHPF 1 0-1 9474 2^$g 

[5WB*«*HfcL J: 3 fc-TSSlH] 

[0008] 
[0009] 

[0010] 
[0011] 

w, zti^commit. *&&mA<&® si 2 0 0 2 - 3 12744-^ (^si!^^^ 

[0012] 

< t h-ucoYji-t-t >j TVivt i^-t hmm.fr hm^ixh . ttia^mmimn 

Titmz, 5 0 0 n mJaT^fi^Sr^tr* . 

[ 0013 ] 

dfifcr J: ix<f, T/U5-^&y r >'U*^^<i:t>— ^Stf+'ll^-J:-5T. -time 

[ 0014 ] 
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[0015] 

*fflfi<?>&W^ttMk=fli , -fe 'J 7(Ot;H £ y i> T/u S y ^<o^HR<o^H- 

500nmOTOS^tt§. 
[0016] 

asKtftts^tSA^attf&w^. * y r^Mic i r>xnt>tiz> &±cr>-s>-? y y^'K 

. -tVTlz£&OSCffib£m-&ft^>ZbtfT'Z&. 
[0017] 

-ty r^/HBcfc o i>r/u^-)-Rc/^v A<r>^>v$t.<7yg&tf&\^fc&b > r^s-^-s. 
&t/>- y #<^-& < h *>— *o^o^m.*ic:j&^(t4 i t . mzr;u $ -f-av^ y # <o 

[0018] 

.ifuckfuf. -tryrco^UfcJ: y tr^s-^ai/v-y^^/MS^th^v^^s? 

iHNtMFre. »t=«ffl*-tffiT. war**, 
[^oam] 

[0019] 

[J*W*iaW6fc«>0«AO»JB] 
[0020] 

«r;u*y<oaaiPK:J:->T, * u rvn^wMtJ: o i> . r/us^&i^y^'WK t 
wM^mzmm/^Lxim^^mmtwk^^ehzbi^x'^h. 

[0021 ] 

fia-fctf-tiifcaWiK* tflRif 5 00nmmT. 200nraHT, lOOnmWT 

. xi± 5 o n mOTo^i^gSr^r-r-i) . ttz^vx o iz&m&itmfcf-tfumx-h y . -fe 

y Tfc JSOJIjMW <=6r*££:fc:J:oT. OSC ISatfiHafctttfftffKSfcA $ ill. . 
[0022] 

-Mtfc^^kW^. LA'Uta*^ 7vi/$^&tf/x«:^y#^o&m®tfk!f&i 
<7)jz%ztttz<ox\ zn&EmitmmTnmmiz-kVT&z-h-thb. '&t>ix&i& 

[0023] 
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x-% hcuzni,. ±mmm<r>m$. o £ l t i^it $ ixt^mmimn^ \t-mz i u 

[0024] 

k -b U TV/Pi: £-£-3l"tS}S?&Dp H £ . T/l-S -^SZ^ 'J k *<OV;KO 

■tf- * l . fi^raommfi^^s^tc <t o t l t < ^ . 

[0025] 

Mf/XteisV $V>l-tfmMlXT>U$1-%.Xf/Xl$i'V Af&r? (1) £^J&U •fcofjfc 
T\ Cii^oa-^cO^ffit-feUT (2) Z0)£olzLX'& t>ixti&mffltm 

&ttWk8Xfmi&thb* ( 1 ) (.zT/UsH-RlS/XiiisVXtfZK . Rr>3km 

M ( 2 ) t;-fe y T* s £v*&«BKt3W&^ «r»4 i h S . -co J; 3 ^r*^co*a^ 

M5 00n mJJTF. 2 0 0 n mJiTF, 10 0 nmUTF, XIZ 5 0 n mlilT^fiH^SS: W 

[0026] 

*%W7m#z.mmMm±. *mi<D&M^{kWk=?x'b2>mmzm&m$:mftL>x 

Wk-th^ktfX'ZZ>. ZZXi§&2-£&-g&mtLXl&. Pt, Rhu Pd. I rfttf 
RuJiffSCt^T"^.* 5 , 4ryr«S&fcrttLTi$V*iPDtt£:#U s^ox^? y 

a«a«H»WC. AWWfcWS^fcWLTO. 0 1~5«*%-C*>>9, #tz0. 1-2 

[0027] 

Mi. ■&fti<7)tfmX'$>'). 1tW$.ZtiX^hl>cr>*\^-thz\ktfX'Zh. 
[0028] 

v^w««jSJi . j i s r i 6 3 8 tciEtic^ fir v ■>z>mMMW>mwim&.<v 1 ot*> 

[0029] 
[0030] 

;i<f) i -ifcm££.f& o t,zztix\ihcr>tf—imx'hz> . 

[0031] 
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X'hh. ifot|fl/;W)pH(i. *VTYJl'CDmWJ!.£ Y )i>. T)U5.i-RlS/Xlii<>V 
£±2. Ofclfl. #*L<tt±l. OWrt. J: L<U:±0. 5Wrt(;:!Sart&.r 1 
[0032] 

W.W/)V<n p H OPgUli s p H X - 9 — TflPRV/KSO p H L^* 1 ' A> . KXtiT ^ 
[0033] 

^S.l//X(±^2r3S^ : &-ri»?S?ffi*^^i.C:i:^T-§=-l>. C^Al, Si Sl/CeJiW 
<O^JBtLT(i> s-/D7;tI> d-7"n P-7'O /^^JI. S.t^f -7' 

nv?^j^&fr4»#fcffSi38«-rs fiftWWi. Na, K, Mg, C 

a. B a. Sr. La. Y, Pr, Nd, Sm. Eu, Gd, Ti> Zr, Sn, Mn. 
Fe. Co. Ni. Cr, Nb, Cu, V. Mo. W. Zn. &.VT aZWiyftX'Z & . 
[0034] 

At^/XUVA^ad'iUi, ffiRfc5t*>> 5 & . *W3B«0*KBHfcfttt ; ?4'tf> ( A 1 + S i 
) : CeW^Jtti. l«Mt?&«B*^-6fc«>fcl±|S|S«r*iii:* f ff4L<. Witfl 
: 0. 5 — 0. 5:1. 1:0. 8—0. 8:1. Xtd^l : 1 t-f&Z b &X% h . & 

ttfttyvy&mmvm&WA 1 . s i m/c eaKn&mztt-t 

<D&m&itWk=F't>0> (Al+Si+Ce) : -ttOfl&eOAWO^WWi* 5 : 1~2 0 : 

1.8: 1 — 1 0:1. X\m9 : 1 b Z. b WT £ h . 

[0035] 

[0036] 

(f500'C!Xh (0Qx.tf 500~1 10 0'C) Tfr 0 Z b #T*# h . 
[0037] 

*» WWAWMSHrttFtt . XH3ttg^3K^ ( X P S ) 1= «t o X m& L t £ iz . 
^eiS-ft%fi^ CDSIM?) 5 5 m o 1 %jg. tt:7 0mo 1 %j@. «fc >)tf^8 Omo 1 %jg 

'J TX'WJottX^h £ o tiZ-fh Z b 1flX'% S . 
[0038] 

[0039] 

[0040] 

[HjSfeMl] Pt (2Sfi%) /CeO^IAl 2 0 3 lil 
CeOjJ 1 5gS%-&tf-feyTV/l'fc. A 1 2 0 3 2r 1 0mM%iStsT^^i-Y)U^. C 

e t a 1 1 ttivmn&tf i : itthXoizLxm&Lxmw/^zntz. zzx-\±. 
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, 5 0 0*C-C2B#P a %*J&L-C, CeO 2 ^S®Jli:Al 2 O3C04"^a5S:*L, dil^ig 

ft*o**fc»LT2tt%<0Pt*ffl}$$ixfc||HI < r Pt (211%)/Ce0 2 S 

[0042] 

[3StW2] Pt (21I%)/Ce0 2 iISi0 2 tti 

T ;u 5 ^V/KDffcb o t , SiO^io fiS%-^tf ^ y # y';u $rffl v ^mWiHB»W 
LT 2**%<0P t £ffl»$*Lfc*HSE ( rpt ( 2M&%) /C e 0 2 a®S i 0 2 i4SE j 

t-?&) z&tz. ^ y # -fiwrnrnjum 2 . 9-c*-5fc. iBtewit 

[0043] 

[JfcttWl] Pt (2II%)/Ce0 2 tti 

mfcffl 1 T'fflv ->^-fe y TV/l'fc 1 2 0 •Cf 2 4 i$iafc:*>it -7 T L s ft *>*i*:£j£!f$5 
Sr7 0 0°CT'5B§ra^tTCeO 2 $r#^. -e<DflL UMPJl t [B|«c7)^$:fflV->T, 
Pt^2M%aKUCe0 2 MJSE( rpt (2fiS%) /Ce0 2 M«Ej fcfS) 

c^«^sr. mmmitmmizimmn^^ yhizLxumx'm^tz. 

[0044] 

[*ttt«2 ] P t ( 2**% )/Alj 0 3 tt& 

^£7 0 0*CT'5B^^LTAl 2 O3 *<7)f*. Hitfflll kR«»*ffiSrfflOT 
. Pt*211Xffl»LfcAi,o,ttl ( rpt (2Mi%) /A i 2 o 8 «HSj b-ti) 

[0045] 

[Jt«fH3] Pt (2SM%) /CeOj+A 1 2 0 3 S4^ 

Jt«09l&l^2Tl#3tCeO 2 i: A 1 2 0 3 t C e fc A 1 fc (T^/l^eoJt* 5 1 : 1 IC^ 

sid^txs^-LTt. -e-^. m&mi tmmcoamim^x . pt£2B*%iu$L 

fcC eO,fc A l t 0 3 ( r P t ( 2M%) /C e O, +A'l f 0 3 JWtj ft 

h) iWz. zcofimz. mmmi tm&izimmAco^u-ybizixffl&x'm^fi:. ■ 

[0046] 

[ Jt«W4 ] P t ( 2 Jtfi% ) /C e O z SIZ r 0 2 S4& 

r;w s ^v/Ko-ftb 9£ N zro 2 si omA%^ts^j^-TY^t:m^fzmu±m 
ami trntttztx. c&Oi^mmmtzro^^L^^L. :n^i»oti 

CMLT2ti%WP t£ffi»S*UfcMaSI ( r Pt ( 2fi4%) /Ce0 2 *IZ rO,« 
$j k-ft) SrW-fc. JSfcOT 1 h 1 mrn^tfV^U- >y h iZ LXfflM&X'ffl 

[0047] 
[MftfW] 

8 0 O'CfSB^rBl^Tto-CHASrfioTt. 



[0041] 
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s 1 . mxis^mm 





N 2 


C0 2 


NO 


CO 


C 3 H 6 


H 2 


o 2 


H 2 0 




(%) 


(%) 


(ppm) 


(%) 


(ppmC) 


(%) 


(%) 


(%) 


'J yTtfT. 




10 


2200 


2. 80 


2500 


0. 27 


0. 77 


10 


•J— 




10 


2200 


0. 81 


2500 


0 


1.7 


10 



[0048] 

"5 . *HE»i l . 5gT*ofc. Jlttfcotti&Ji. BET-jSJfetiilimibSliiW 

( rsSAj fc-T&) . -80*CT'COCO>'sVUX?R*ffilCJ:I.Ptfi[@. HCfmSMJi} 
#^(4>OHC*t^/A9#X*c7)HCi&g) **5 0Xfc:*SaLK ( r HC-T50j fc-T 

h ) tov^fftt. 

[«2] 



12. fFffi^X^fig 





N 2 


C0 Z 


NO 


CO 


C 3 H 8 


H 2 


o 2 


H 2 0 




(%) 


(%) 


(ppm) 


(%) 


(ppmC) 


(%) 


(%) 


(%) 






10 


1500 


0. 65 


1000 


0 


0.7 


5 



[0049] 



(9) 



#112005-254047 (P2005-254047A) 



[£3] 







Ce : Al (^iHfc) 


SSA (nr /g) 




HO 1 DU ^ ^/ 




Pt (2111:%)/ 

Ce02S®AI 2 0 3 BE5» 


50 : 50 


121 


1.3 


216 




Pt (2Mfi%) / 
CeO^BSiOaft^ 


50 : 50 


145 


1.4 


218 




Pt (2Sg%) / 
Ce0 2 jfttj 


100 : 0 


8 


6. 2 


325 




Pt (2^#%) / 


0 : 100 


130 


24.2 


356 


tt&0iJ3 


Pt (2MS%) / 
Ce0 2 +Al 2 0 3 f|tjg 


50 : 50 


77 


15. 6 


329 


it $£05 4 


Pt(2M%)/ 
Ce0 2 MZr0 2 MJft 


50 : 50 


36 


4. 6 


288 



[0050] 

[hboiml&kh] 

[0051] 

[ 01 ] ^ftBnco&mmimwFnmmmTh & . 

[|ff-<0^] 
[0052] 

1 •• - T/U 5 -t&Xf/Xlt (=Xtr4"C« 
2— -feUTtSO^ffiJi 
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[01] 




1 
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(51) Int. CI. 7 

F 0 1 N 3/10 



F I 



BO ID 53/36 



1 04 A 



(#*) 



(72) m& T# SS£ 

a»*MBB rfr h 3 * or i *« aa*i*^ttrt 

(72) %Bj}« AH itefe 
(72) EM Mm 

F^— A(##) 3G091 AB03 BA01 BA39 GA01 GB04X GB05W GB10X 



4D048 AA06 AA13 AA18 AB05 AB07 BA03X BA06X BA19X BA30X BA31Y 

BA32Y BA33Y BA34Y BA41X BA41Y BB01 BB16 BB17 EA04 

4G069 AA01 AA03 AA08 BA01A BA01B BA02A BA02B BA37 BA38 BB04A 

BB04B BG2A BC33A BC43A BC43B BC69A BC75A BC75B CA02 CA03 

CA09 DA06 EA01X EA02Y EB18X EB18Y EB19 EC28 EC29 FA01 
FB09 FB14 FB30 FB31 FC09 

4G169 AA01 AA03 AA08 BA01A BA01B BA02A BA02B BA37 BA38 BB04A 

BB04B BG2A BC33A BC43A BC43B BC69A BC75A BC75B CA02 CA03 

CA09 DA06 EA01X EA02Y EB18X EB18Y EB19 EC28 EC29 FA01 
FB09 FB14 FB30 FB31 FC09 



